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(54) Trial lens 



(57) A trial lens has a lens surface provided with an 
index. A stable position of the trial lens on a cornea is 
measured by the use of the index. The position of an 
optical center of a contact lens can be determined 
based on the measurement to set the position of the 
optical center of the contact lens so as to be matched 
with individual wearers. 
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Description 



[00011 The present invention relates to a trial lens 
which is used to determine an optical center of a non- 
single spherical surface type contact lens, such las a 
muttifocal lens having a plurality of visual correcting 
zones with different refractive powers set therein and a 
toric lens with a degree of lens power 
correction added thereto, and are also relates related 
technology thereof. 

[0002] As a type of contact lenses tor visual correction 
has been known a non-single spherical surface type 
contact lens with a lens surface in an optical area 
including a plurality of spherical surfaces or a tone sur- 
face, such as a multifocal lens having a plurality of visual 
correcting zones with different degrees of sphencal ens 
power a toric lens with a degree of cylindrical lens 
power set therein, and a toric-multifocal lens with a 
degree of spherical lens power having mulWocuses and 
a degree of cylindrical lens power combined therein. 
Application of a contact lens to a person who has 
degraded accommodation in an eye refractive power 
due to presbyopia and so on or has ametropia due to 
astigmatism has been considered. 
[0003] In such a non-single spherical surface type 
contact lens, it fe crucial to position an optical area wrth 
respect to a pupil in comparison with a single sphencal 
surface type contact lens which has both lens surfaces 
substantially formed in a single spherical surface to be 
used visual correction of spherical ametropia due to 
myopia or hyperopia. When a non-single sphencal sur- 
face type contact lens worn by a user has an optical 
area thereof deviated with respect to an optical center of 
a pupil of the user by a great deviation quantity, aberra- 
tioncould be produced to fail to exhibit a proper visual 
correcting ability, degrading clearness in v.s.Mity When 
a contact lens has an optical center thereof set at a uni- 
form relative position with respect to a geometric center 
of the contact lens, the contact lens has, in some cases 
a deviation quantity of the optical center thereof with 
respect to the optical center of a pupil increased to fail 
to exhibit a satisfactory visual correcting function since 
the stable position of a contact lens on a pupil varies 
with individuals. 

[0004] In oraer to cope with this problem, rt has been 
proposed that an optometer is used to superimpose a 
meridian distance measuring pattern over an image 
with the state of wearing a contact lens photographed 
so as to compose an inspection image, the stable posi- 
tion of the contact lens on the cornea is measured by 
the use of the inspection image displayed on a monitor, 
and the position of the optical center on the contact lens 
is determined based on the measurement so as to favo- 
rably position the optical center wrth respect to a pupil 
pSon. which is disclosed in JP-A-646998 for 

instance. • 
[0005] Such a position determination method requires 
an extensive measuring device including a camera, a 



monitor, an image processing processor and so on. cre- 
ating a problem in that the measuring device per se is 
expensive and difficult to operate. There is a possibility 
that a measuring accuracy degrades because of mis- 
s alignment in superimposing a meridian distance meas- 
uring pattern over an image with the state of wearing a 
contact lens photographed. 

[0006] The presort invention has been devised, con- 
sidering such circumstances. It is an object of the 
10 present invention to provide a novel trial lens for deter- 
mine an optical center on a non-single spherical surface 
type contact lens, capable of measuring a position of 
the contact lens on a cornea or a pupil positional the 
contact lens worn by a user with ease and a high accu- 
,s racy without need for an extensive measuring device. 
[0007] It is another object of the present invention to 
provide a method capable of measuring a stable posi- 
tion of a non-single spherical surface type contact lens 
on a cornea wrth ease and a high accuracy without use 
20 of an extensive device. 

[0008] It is a further object of the present invention to 

provide a novel method capable of determining an opti- 
cal center of a non-single spherical surface type contact 
lens with ease and a high accuracy without need tor an 
25 extensive device. „,:„..„, 
[0009] In order to attain the objects, the present inven- 
tion provides a contact lens type trial lens for determin- 
ing a relative position of an optical center of a contact 
lens wrth respect to a geometric center of the contort 
so lens, the contact lens having a lens surface in an optical 
area formed so as to include a plurality of spherical sur- 
faces or a tore surface, comprising a lens surface in a 
central portion which substantially corresponds to an 
optical area of a contact lens, and an index provided on 
35 the lens surface of 1he central portion to identify a cer- 
tain point on the lens surface of the central portion. 
[0010] In the trial lens according to the present inven- 
tion, the index provided on the lens surface of the cen- 
tral portion can be utilized to promptly determine the 
40 position of a certain point on ihe lens surface with a pair 
of values such as coordinate values. By having a 
wearer wear the trial lens, a pupil position on the lens 
surface of the trial lens can be measured by the use of 
the index. By setting the position of the optical center of 
4 S a contact lens based on the measured values, the con- 
tact lens can be favorably provided so that the contact 
lens has the optical center matched with toe pupil posi- 
tion of the wearer. 

[001 1] When a practitioner has a subject wear the trial 
so lens accoraing to the present invention, the practitioner 
can examine the trial lens wrth a naked eye. or through 
a magnifying glass or a slit lamp H necessary, to meas- 
ure the position of a contact lens on a cornea. Trie 
measurement for determine the position of the optical 
55 center of the contact lens can be carried out easily and 
promptly without use of an extensive device including a 
camera, a monitor, an image processing processor and 
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[001 2] The contact lens to which the present invention 
applies includes a multifocal lens, a toric lens (astig- 
matic lens), a toric-multifocal lens and the like. There is 
no limitation on the specific structure of the optical area. 
Specifically, the present invention can apply to a multifo- 
cal lens with a plurality of concentric visual correcting 
zones as disclosed in JP-A-59208524 or JP-A- 
2217818, a multifocal lens with a plurality of visual cor- 
recting zones divided into upper and lower sections in 
belt patterns as disclosed in JP-A-6395415 or JP-A- 
1319729, and a toric-multifocal lens as disclosed in JP- 
A-926558, for instance. The trial lens according to the 
present invention can be favorably adopted to deter- 
mine the position of the optical center of these contact 
lenses, improving a determining accuracy of the optical 
center of these contact lenses based on measured val- 
ues. There is no limitation on the material of contact 
lens to which the present invention applies. The present 
invention may apply to not only a soft contact lens but 
also a hard contact lens. 

[001 3] There is no limitation on the material of the trial 
lens. Any known material for contact lenses can be 
adopted to prepare the trial lens. The trial lens may be 
of not only a soft contact lens type but also a hard con- 
tact lens type. In order to obtain an excellent measuring 
accuracy and consequently to obtain a determining 
accuracy of the optical center of a contact lens to be 
worn, it is preferable that the trial lens is of the same 
type and is made of the same material as the contact 
lens. The index, which is provided on the central portion 
substantially corresponding to the optical area of the 
contact lens, is not necessarily required to cover the 
entire surface of the optical area of the contact lens 
since a deviation quantity of the contact lens on a cor- 
nea lies within a limited range in general. For example, 
the index may be provided on only the lens surface in 
the central portion which corresponds to a centra) zone 
of the optical area of the contact lens. If the deviation of 
the position of a cornea on the contact lens is roughly 
known in advance, the position of the index may be 
deviated from the center of the trial lens accordingly. 
[0014] It is sufficient for the index to provide a refer- 
ence element to identify the position of a certain point 
existent on the trial lens. Although the index can have 
not only any form but also any reference point, H is pref- 
erable that the index is represented by coordinates 
wherein a relative position of the trial lens with respect 
to a geometric center of the trial lens is identified with 
respect to a known point as origin, for instance. More 
specifically, a reference element, such as orthogonal 
axes or radial axes with scale representing orthogonal 
coordinates, oblique coordinates or polar coordinates, a 
lattice-shaped mesh scale and a dotted mark, can be 
favorably adopted as the index. More preferably, the 
geometric center or the optical center of the trial lens 
which corresponds to the geometric center or the opti- 
cal center of a contact lens is adopted as the origin of 
these coordinates, simplifying calculation required for 
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determining the optical center of the contact lens based 
on measured values. 

[001 5] The index may be anything visible from outside. 
The index can be provided by various techniques, such 
as carving a lens surface by a laser, cutting, drilling or 
grind-etching, and printing with dye. It is preferable that 
the index is colored in transparent fashion for instance. 
Application of such a colored and transparent index can 
not only reduce or avoid adverse effect to measuring 
conditions, such as a subject's visibility, but also allows 
a fine index or many indexes to be provided on a lens 
surface over a wide range. Thus, recognition by a prac- 
titioner, and consequently operating performance in 
measurement and a measuring accuracy can be favora- 
bly improved. When the index is carved into a lens sur- 
face, it is preferable that the index is provided on a 
convex side of the lens, which can reduce or avoid 
adverse effect to a cornea or a feeling of wearing. 
[001 6] The trial lens according to the present invention 
is preferably provided with a stabilizer tor positioning the 
trial lens on a cornea in a circumferential direction of the 
trial lens. The provision of the stabilizer can position the 
trial lens on a cornea in the circumferential direction to 
further improve a measuring accuracy as well as to fur- 
ther facilitate measurement of a pupil position with the 
use of the index. As the stabilizer can be adopted vari- 
ous conventional techniques, such as a prism ballast 
structure with a gravity center deviated downwardly, a 
dynamic stabilization structure with upper and lower 
peripheral zone of a lens surface thinned in slant fash- 
ion, and a truncation structure with a lower end of a lens 
cut substantially linearly in a horizontal direction. As the 
stabilizer is preferably adopted the same as the stabi- 
lizer which is provided on a contact lens to be worn. 
Thus, a determining accuracy of the optical center of the 
contact lens based on a measured value can be further 
improved. 

[0017] it is preferable that the trial lens according to 
the present invention has a lens concave side formed in 
a substantially spherical shape to match with a surface 
profile of a cornea. By such arrangement the trial lens 
can offer an improved feeling of wearing to a subject. 
Since a contact lens has a concave side formed in a 
substantially spherical surface to match with a surface 
profile of a cornea in many cases, the prevision of a 
substantially spherical surface on the concave side of 
the trial lens can favorably bring the stable position of 
the trial lens much closer to the stable position of a con- 
tact lens to be worn, further improving a measuring 
accuracy, and consequently a determining accuracy of 
the center of the contact lens. 
[0018] It is preferable that the trial lens according to 
the present invention has a lens convex side formed so 
as to include a plurality of spherical surfaces or a toric 
surface. Since such arrangement can bring the trial lens 
much closer to a contact lens to be actually worn in 
terms of shape, the arrangement can favorably bring the 
stable position of the trial lens much closer to the stable 
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nf a contact lens to be worn, further improving 

accuracy of the center of the contact lens. 
10019] m order to solve the problems, the present 
Son also provides a methcd for ^un^e 
nosrtion of a contact lens on a cornea of a wearer, me 
Srt tens having a lens surface in an optical area 
SS i asSude a plurality of spheric* surfaces 
^SSSL. comprising using the trial lens accord- 
I to ne present invention, putting the trial lens in a 
2£ position on a cornea of a wearer, and measuring 
of the trial lens respert to apupO 
?n the cornea by the index provided on the trart lens to 
llec5y Wentify a stable position of the contact lens. 
SS* SSdm with the method of the preserrt 

he stable position of the trial lens onthe cornea is 
measured bythe use of the index proved on the Ml 
^indirect* identifying the stable posrton d J» «v 
act ens on the cornea. Since the .ndex on the tnal lens 
ZSSi on the lens suriace of the cen^ port«vof 
S lens which substantially cone^s^e opb- 
i m «f the contact lens, the stable position of the 
S,tns on ie^ea. and oonsequentiy the stable 

measured by the use of the index without use of an 

SETSS. ^ solve the proems, the present 
Son also oroides a method tor det^nea r*a- 
I „ ^eHinn nf an optical center of a contact lens wnn 
SSTa ^S center of the contact lens the 
m one havino a lens surface in an optical area 

«r a toric surface, comprising using the trial lens accora 
^Tthe prSnt invention, putting the trial lens on a 
cornea of a wearer, measuring a relative position of a 
nitric center of the trial lens with respect to a pupil 
f SfSZ b the index provided on the trail M, 
^rnSng a relative position o, an op** n-JJ-J 
contact lens with respect to a geometnc center based 

STatSSce with the method of the present 

♦nT trial lens The position of the optical center of the 
S?J2 lens can be determined promptly and simply 
£S ST- « extensive device including a camera, 

Mm£>" ""position of optica, center of a oontect 
E dSnedbTedonameasured^ue^ 
talne trial lens it is preferable, in general, that the opti- 
ca ?emf determined so as to substantially corre- 
ZS£ a oupil position of a wearer during wearing the 
ifns Howe/er this is not indispensable. The 

on measurement taking a wearer's daily Me. such as a 



job into account. Specif ically, it is effective to determine 
Soptical center, taking into account that if a wearer is 
engaged in a job requiring reading and wnting of 
Sere all the time, it is preferable to downwardly offset 
5 S center of a visual correcting^netor 

toward the nose of the wearer, and that rt a wearer is 
engaged in a job normally requiring distant vs,on. -t is 
operable to set a visual correcting zone tor distant 
£ t as to widely extend around the optica, center 
, 0 ^relative position of the fl™*^* 
the trial lens with respect to the pupil of a wearer • 
measured by the use of the Wax proved on thetnd 
lens in accordance with the method of the present 
22* the measurement may be ^ out w* a 
naked eve or through a magnifying glass, or the meas 
" ^enTn^yoeca'iedoutbytheueeofapictureoran 

Se wl the trial lens worn by the wearer photo- 

graphed. . . 

[0 0241 In determination of the position of the optical 
so Center of a contact lens according to the present .nven- 
Srmewldiameterdawearerisalsomeasure^ 
la use of me index when measuring the relative .na- 
tion of the geometric center of the trial lens wrth respect 
toiepupilof the wearer by the use of the index on the 
* MT^s andthe^surfaceproHlelnan^am 

25 of the contact lens may be determjned M Ion a 
measured value indicative of the P*» * amet f H . S "^ 
method can simultaneously measure the pupil diameter 
ol thewearer as well without need for special operation 
so Measured value, not 

STe optical center of the contact lens but also the n 
and fm position of respective visual correcting zones in 
S area can be individually se or selected, 
pending on the position of the wearer's pupil. Thus 
« rnTSact lens can be matched with the wearer at an 
ao^cSlevel without signrfteantly detenorati^ oper- 
ating performance in measurement M a result the 
contact lens can exhibit its visual correcting ability as its 
SS" stable and effective way. In aaxxdance 
« vith this method, the measurement can be camedout 
Sy under natural HgWoutrioomorj* erwrnnrnentof 
Swearer. The optica, center, and the size a* *J 
position of the visual correcting zon* can be ee^ set 
on the contact lens so as to match with the wearers 

45 daily life. 

[0025] In the drawings: 



50 



55 



Figure 1 is a front view of the trial lens according to 
a first embodiment of the present ir^nbon; 
Figure2 is a vertical cross-sectional view of the trial 

lens of Figure 1; «,«w ia i 
Figure 3 is a schematic vie* to show how the trial 
lens of Figure 1 is worn; 

Figure 4 is a front view of the trial lens according to 
a second embodiment of the present invention; 
FiouTe 5 is a front view of the trial lens according to 
a third embodiment of the present invention; 
Figure 6 is a front view of the trial lens according to 
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a fourth embodiment of the present invention; and 
Figure 7 is a front view of the trial lens according to 
a fifth embodiment of the present invention. 

[0026] The present invention will be described in more 
detail, referring to embodiments according to the 
present invention shown in the accompanying drawings. 
[0027] In Figures 1 and 2 is shown the trial lens 10 
according to a first embodiment of the present inven- 
tion, which is suitably used for designing a presbyopic 
contact lens. The trial lens 10 is made of the same 
material as a targeted presbyopic contact lens, and has 
substantially the same profile and the same optical 
characteristics as the targeted contact lens. 
[0028] More specifically, the trial lens 1 0 according to 
this embodiment has a central portion formed with a cir- 
cular visual correcting zone 12 for near vision having a 
diameter D. The trial lens also has an annular-shaped 
visual correcting zone 14 for distant vision formed so as 
to surround the visual correcting zone 12 for near vision. 
The visual correcting zone 12 for near vision and the 
visual correcting zone 14 for distant vision form an opti- 
cal area 15 that exhibits a visual correcting function. 
Outside an outer circumference of the visual correcting 
zone 14 for distant vision is provided an annular periph- 
eral portion 16 as a non-optical area that does not 
exhibit an effective visual correcting function. In this 
embodiment, the visual correcting zone 12 for near 
vision and the visual correcting zone 14 for distant 
vision are concentrically formed about a single optical 
center O. The optical center O is coincident with a geo- 
metric center P as the center of a lens contour. 
[0029] In the trial lens 10 which has a structure 
matched to a presbyopic contact lens for both of near 
and distant vision, a wearer normally uses both of the 
visual correcting zone 12 for near vision and the visual 
correcting zone 14 for distant vision simultaneously to 
observe a visible object as in a normal presbyopic con- 
tact lens. The wearer can distinguish an image clearly 
visible by either one of the visual correcting zones 12 
and 14 based on his or her cerebral activities to recog- 
nize the visible object 

[0030] The trial tens 10 has a rear surface 18 formed 
in the substantially same shape as the rear surface of a 
targeted contact lens, or an concave shape matched to 
the surface shape of a cornea, throughout the entire 
surface of the rear surface. Thus, the rear surface is 
formed in a spherical shape (base curve) having a 
radius of curvature rO close to that of the cornea of an 
eye to put the targeted contact lens thereon. The rear 
surface 18 has an outer circumferential portion formed 
with a bevel, if necessary, as in the targeted contact 
lens. 

[0031] The trial lens 1 0 has a front surface 20 not only 
famed in a convex shape in the visual correcting zone 
1 2 for near vision so as to provide corrected sight effec- 
tive for near vision but also formed in a convex shape in 
the visual correcting zone 14 for distant vision so as to 



provide corrected sight effective for distant vision. In 
order that the respective visual correcting zones 12 and 
14 can exhibit the substantially same refractive powers 
as the targeted contact lens, it is preferable that the sur- 

5 face shapes of the respective visual correcting zones 
are possibly closest to those of the targeted contact 
lens. The front surface 20 is off-centered with respect to 
the rear surface 18 to provide a prism ballast structure 
with a gravity center deviated downwardly, and the front 

io surface has a lower part of an outer peripheral portion 
formed with a slab-off to reduce a wall thickness thereof, 
allowing the trial lens to be positioned on the cornea in 
a circumferential direction when wearing the trial lens. It 
is preferable that the prism ballast structure and the 

is slab-off are the same as those of the targeted contact 
lens. 

[0032] The front surface 20 of the trial lens 1 0 has an 
index 22 provided thereon so as to stretch in the visual 
correcting zone 1 2 for near vision and the visual correct- 

20 ing zone 14 for distant vision forming the optical area 
1 5. The index 22 is one that a practitioner can recognize 
with a naked eye or through a magnifying glass with the 
trial lens worn by a subject (a person who is going to 
wear a contact lens). Although, for instance, the index 

25 22 may be preferably represented by dyed marks 
formed by e.g. printing, the index 22 may be marked by 
a laser or a cutter. In terms of easy recognition by the 
practitioner, the index 22 is preferably colored. In this 
case, it is preferable that the index 22 is colored in trans- 

30 parent fashion to prevent the subject from having signif- 
icantly degraded visibility. 

[0033] The index 22 according to this embodiment is 
represented by orthogonal coordinates that have an X- 
axis and a Y-axis intersected perpendicularly each 

35 other. The X-axis and the Y-axis are formed with scale. 
The origin of the orthogonal coordinates is coincident 
with the geometric center P and the optical center O. 
When the trial lens is positioned by a prism ballast 
structure, the X-axis direction is a horizontal direction 

40 and the Y-axis direction is a vertical direction. 

[0034] It is preferable that each of the X-axis, the Y- 
axis and the scale forming the index 22 is formed in a 
line width of 0.05 mm - 0.50 mm so as to be visible 
through a magnifying glass and so on, if necessary, and 

45 to ensure a sufficient measuring accuracy. The length 
and the position of the X-axis and the Y-axis forming the 
index 22 are determined so that the pupil of an assumed 
subject wearing the trial lens 10 lies in an area to be 
capable of identifying a position in the orthogonal coor- 

50 dinates when he or she wears the trial lens 10. In gen- 
eral, it is preferable that each of the X-axis and the Y- 
axis has a length of 1 mm - 13 mm with the optical 
center substantially located at the center thereof, ft is 
preferable that the graduations of the scale on the X- 

55 axis and the Y-axis are provided at intervals of 0.05 mm 
- 1.00 mm so as to be visible with a naked eye or 
through an magnifying glass and so on and to ensure a 
sufficient measuring accuracy. 
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[00351 Thetrial lens 10 thus formed, which is worn by 
L person (the subject) who is 90'"g^ r n ^"^ 
fens, can measure a stable position of the contact tens 
on a cornea with Ihe contact lens put thereon. The opt- 
£ p£n and other factors of the ^ienscan be 5 
found based on a measured value to attain optimum 
dSn matched to individual wearers. Now, a design 
Sd " a contact lens by the useofthe^j ,0 
according to the present invention will be descnbed. 
[0036] Rrst. a trial lens 10 that has a shape po^toly » 
closest to a contact lens to be worn is selected based 
on data, such as sight and the shape of a cornea, which 
nave been found in a precheck on a person (subject) 
who is going to wear the contact lens. „ 
ure 3. the trial lens 10 is put on an eye 24 of the subiect 
and is located at a stable position on the cornea 26_ M 
that time, the subject recognizes a J 
at a suitable distance and a suitable position, for 
instance, to stabilize the position of the cornea 2& 
Jnd* the circumstances, a practitioner measures the » 
pSiTon of the pupil 28 on the trial iens 10 through a 
magnifying glass and so on. if necessary. Th.s meas- 
Srt is carried out by finding connate va.ues x 
and y indicative of the center Q of the pup* 28,nthe 
orthogonal coordinates O-XY by the use °f .ndex22 * 
of the trial lens 10 located in the stable posfton. In M 
Soa the diameter d of the pupil 28 (pup.l d.ame£) . 
also found by the use of the orthogonal coordinates O- 

^ ie brightness around the subject controlled to a so 
certain value or under different brightne^ 
r00371 The coordinate values x and ytous found rep- 
ort to^enler of the pupil 28 of the subject on the 

Ms embodiment, the coordinate values x and y d.rectiy 35 
present a deviation direction and a deviation quantty 
She Center Q of the pupil with respect to the geometric 
center P of the contact lens. 
S By designing the contact lens in cons.derat.on 
Sme measured values (the coordinate values x and y^ « 
iSically by designing the contact lens so as to have 
Se opfical center thereof deviated by (x. y .n thehon- 
zontTdirection and the vertical direction wrthre^ecttt 
£ geometric center P. the contact lens can be prefera- 
S design so that the optical carter .s favo^ cor*- m 
dent with the pupil center of the wearer. The optical 
'ens * not necessarily requ^to be 
coincident with the pupil center of a wearer in design. 
Th. optica, center may be properly determined. cons-d- 
eringawearer'sdaily life or other factors. ftr««gj 50 
5 a wearer spends a lot of time in read.ng and wnttng 
characters, rtfe effective that a contact lens is designed 
2 as to have the optica, center thereof deviated down- 
wardly toward the nose of the wearer. 
wk I considering the value d indicative jd he 55 

diameter, the shape and the size o. an optical area 
15 to be set on the contact lens, or the outer diameter 
size and the shape of each of the visual correcting zone 



for near vision and the visual correcting zone for distant 
vision can be designed so as to be matched to the 
wearer. Specifically, the contact lens can be designed 
so as to be further matched to the wearer by designing 
the shapes and dimensions of both visual correcting 
zones 12 and 14 so that the visual correcting zone 12 
for near vision effectively performs the visual correction 
when the pupil diameter closes tighter under J£MQ \* 
reading and so that the visual correcting zone 14ford.s- 
tant vision sufficiently cover the entire pupil when the 
pupil expands under darkness, tor instance. 
[00401 The design method for a contact lens by the 
use of the trial lens 10 according to the present inven- 
tion can measure the stable position of a contact lens on 
a cornea easily and promptly without use ot an exten- 
sive measuring device and so on. By n«k.ng used the 
measurement resutt, tt becomes possWe , to determine 
the portion of an optical area 15 on a contact lereand 
consequently to attain the optimum des.gn of a contact 
Sns so as to be matched to individual wearers, fachtat- 
ing the design of the contact lens, and improving and 
stabilizing the visual correcting functions. 
[0041] Although the present invention has been 
gained with respect to one embodiment, the presert 
Tention should not be constituted as be.ng *> 
the mode specif ied by the explanation stated earter. 
[0042] Although the trial lens 10 according to the M 
embodiment has the optical center O eroded 
geometric center P, the trial lens may have me optical 
'center O in the optica, area 15 deviated wrthrespjto 
the geometric center P as shown as a tnal tens 30 

lens 30 according to the second errtxrfmenUs eftett* 
in that it becomes possible to use a tnal lens pesabty 
closest to a contact lens to be worn when the donate* 
quantity and the deviation direction of the opted ^erter 
O wZespect to the geometric cer^ P onthe corta* 
lens are roughly found by a precheck to a wearer 
/Mthough the trial lens 30 has the index 22 setsoas to 
have the geometric center P as the ongm .rrespectively 
of tne delation of the optica, area 
have the index 22 set so as to have the optical center as 
the origin O as shown. 

(0043] It is enough for the index 22 * ^ «et " as to 
ind only the relative deviation quantity and the deviation 
dVecU of the origin with respect to the geometnc 
center P in order to identify coordinate valu^nchcatve 
ot a certain point The index 22 is represented by coor 
dinates wherein toe origin O- te deviated w,th respect to 

both of the optical center O and the geometoc «rterP. 
which is shown as a third embod.ment jn Rgu« >5. The 
trial lens 32 with the index 22 set according to the thnd 
embodiment is effective in that only the posrt.on of the 
origin O' can be deviated so as to correspond t toe 
deviation of the optical center on a contact lens in order 
to effectively ensure a measurable region for Jhe 
fon of pupil when the deviation quantity and toe devia- 
tion direction of the optical center with respect to the 
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geometric center on the contact lens are roughly found 
by a precheck to a wearer, for instance. 
[0044] Although the trial lenses 1 0, 30 and 32 accord- 
ing to the first through third embodiments use the index 
22 represented by the orthogonal coordinates O-XY 
with the X-axis and the Y-axis therein, there is no limita- 
tion on the specific form of the index as long as the 
index can identify a certain position on the lens. Specif- 
ically, the trial lens may have a lattice-shaped index 34 
provided thereon so as to cover an area with a certain 
point identified in the orthogonal coordinates as shown 
as an example in Figure 6. The lattice-shaped index 34 
can make reading of coordinate values easy, providing a 
further improved measuring accuracy and prompt 
measurement. The trial lens may use an index 36 repre- 
sented by polar coordinates including a plurality of 
radial lines extending about the origin O and a plurality 
of annular lines concentric about the origin O as shown 
an example in Figure 7. The provision of the index 36 
allows the position of a certain point to be identified by a 
distance from the origin 0 and an angle from a refer- 
ence meridian (e.g. a horizontal line) about the origin 0. 
[0045] In Figures 4 through 7 wherein the trial lenses 
according to the second through fifth embodiments are 
shown, respective elements that have the same as 
those of the first embodiment are indicated by the same 
reference numerals as the respective elements of the 
first embodiment for easy comprehension. It is prefera- 
ble that the optical area 15 of the trial lenses shown in 
Figures 5 through 7 have a multifocal surface or a toric 
surface dose to a contact lens to be worn though not 
shown in these Figures. 

[0046] The trial lens according to the present invention 
can measure a stable position of the trial lens, or conse- 
quently a contact lens to be worn, in the circumferential 
direction (rotational direction) by the use of the index 
when measuring the stable position on a cornea. The 
trial lens can favorably set the cylindrical axial direction 
or other factors of the toric surface based on the meas- 
urement. 

[0047] Although the present invention can be put into 
practice in various modes which are changed, modified 
or improved based on ordinary skill in the art. Such 
modes are considered as falling within the scope of the 
present invention as long as the modes are out of the 
subject matter. 

[0048] As clearly seen from the explanation, the trial 
lens according to the present invention can easily 
measure a position on a cornea with the trial lens put 
thereon, by the use of the index provided on the lens 
surface. Thus, the measurement to determine the posi- 
tion of the optical center of a contact lens can be carried 
out easily and promptly without use of an extensive 
device. 

[0049] The method for determining a position of a con- 
tact lens according to the present invention can directly 
measure a stable position of a contact lens on a cornea 
by having a wearer wear the trial lens instead of a con- 
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tact lens and making use of the index on the trial lens. 
The measurement operation can be made simple and 
prompt. 

[0050] The method for determining the optical center 
of a contact lens according to the present invention can 
determine the position of the optical center of a contact 
lens, taking into account the stable position on a cornea 
measured by the use of the trial lens. Thus, the optical 
center of the contact lens can be easily set at an appro- 
priate position so as to be matched with a wearer, easily 
realizing optimum designing of the contact lens that is 
matched with individual wearers. 

Claims 

1 . A contact lens type trial lens for determining a rela- 
tive position of an optical center of a contact lens 
with respect to a geometric center of the contact 
lens, the contact lens having a lens surface in an 
optical area formed so as to include a plurality of 
spherical surfaces or a toric surface, comprising: 

a lens surface in a central portion which sub- 
stantially corresponds to an optical area of a 
contact lens, and 

an index provided on the lens surface of the 
central portion to identify a certain point on the 
lens surface of the central portion. 



30 2. 



35 



The trial lens according to Claim 1, wherein the 
index is represented by coordinates wherein a rela- 
tive position on the trial lens with respect to a geo- 
metric center of the trial lens is identified with 
respect to a known point as origin. 

The trial lens according to Claim 1 or 2, wherein the 
index is colored in transparent fashion. 



4. The trial lens according to any one of Claims 1-3, 
40 further comprising a stabilizer for positioning the 

trial lens on a surface of a cornea in a circumferen- 
tial direction of the trial lens. 

5. The trial lens according to any one of Claims 1-4, 
45 wherein the lens surface includes a concave sur- 
face which is formed in a substantially spherical 
shape to match with a surface profile of a cornea. 

6. The trial lens according to any one of Claims 1-5, 
so wherein the lens surface includes a convex surface 

which includes a plurality of spherical surfaces or a 
toric surface. 

7. A method for measuring a stable position of a con- 
55 tact lens on a cornea of a wearer, the contact lens 

having a lens surface in an optical area formed so 
as to include a plurality of spherical surfaces or a 
toric surface, comprising: 
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using the trial lens according to any one of 
Claims 1-6 instead of a contact lens; 
putting the trial lens in a stable position on a 
cornea of a wearer; and 

measuring a relative position of the trial lens s 
with respect to a pupil by the index provided on 
the trail lens to indirectly identify a stable posi- 
tion of the contact lens. 

8. A method for determining a relative position of an f< 
optical center of a contact lens with respect of a 
geometric center of the contact lens, the contact 
lens having a lens surface in an optical area formed 
so as to include a plurality of spherical surfaces or a 
toric surface, comprising: 1 

using the trial lens according to any one of 
Claims 1-6; 

putting the trial lens on a cornea of a wearer; 
measuring a relative position of a geometric i 
center of the trial lens with respect to a pupil of 
the wearer by the index provided on the trail 

lens; , 
determining a relative position of an optical 
center of a contact lens with respect to a geo- ; 
metric center of the contact lens based on a 
measured value. 

9. The method according to Claim 8, further compris- 
ing measuring a diameter of the pupil by the index 
when measuring the relative position of the geo- 
metric center of the trial lens with respect to the 
pupil of the wearer by the index provided on the trail 
lens; and, 

determining a lens surface profile in an optical 
area of the contact lens based on a measured 
value indicative of the diameter of the pupil. 
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FIG. 4 
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